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Resear ch Project Summary

Development of Diagnostic Community- to L andscape-scale Exposur e and Response
Indicatorsfor Nutrient, Clean Sediment, and Habitat Alteration StressorsImpacting Lake
Michigan Coastal Wetlands

Overview

This research is designed to enhance the existing Region 5 Great Lakes Coastal Wetlands
Regional Environmental Management and Assessment (REMAP) project (Simon et a. 1999) and
to extend the general approach of the Comparative Watershed Project (Detenbeck et a. 1997).
The Region 5 REMAP project has two phases. 1) to compare proposed bioindicators and
reference condition for macrophyte, macroinvertebrate, and fish communitiesin Lake Michigan
coastal wetlands between northern and southern climatic provinces for a single wetland type
(riverine coastal wetlands); and 2) to develop fish indices of biotic integrity (IBIs) across arange
of coastal wetland typesin four of the Great Lakes (Superior, Michigan, Huron, and Erie; Fig. 1).

Stage | of MED-Duluth research is designed to eval uate watershed-scal e indicators of
impairment to support diagnostics, to support wetland nutrient and clean sediment criteria
through devel opment of stressor-response relationships and evaluation of potential exposure
metrics/indicators, and to provide exposure data to facilitate calibration of wetland biocriteria
being developed under Region 5's coastal wetlands REMAP project. Stage 1 of MED-Duluth
research is designed to use stable isotope analysis to examine potential changesin food web
structure as nutrient loading to coastal wetlands increases.

Changes in watershed characteristics, either the |oss of watershed storage or a conversion of
native land cover (forest, grassland) to urban or agricultural land-use, is expected to result in an
increase in flashiness of tributary hydrologic regimes and attendant sediment and nutrient
loadings. We are devel oping watershed-scale indicators for the Great Lakes basin to predict
different types of flow regimes, e.g., stable versus flashy riverine discharge (Fig. 2). Our
hypothesisis that coastal wetlands associated with different flow regimes will have differential
sensitivity to gradients of land-use and nutrient loading (Fig. 3). In the future, these watershed
classes can be used as the basis for monitoring frameworks, to aid in diagnosing causes of
impairment of coastal systems, and as a basis for predicting where and how watershed restoration
should occur to protect coastal riverine wetlands.

EPA has requested that States and Tribes develop nutrient criteriafor all water bodies, including
wetlands. However, there are very few background data on nutrient levelsin wetlands, or
information on the response of wetlands to nutrient loading. Stage | of our research is designed to
test many of the specific indicators of nutrient exposure and response in Great Lakes coastal
riverine wetlands proposed for adoption by the States in their monitoring programs (see:
http://www.epa.gov/waterscience/criteria/wetlands/). We are examining different indicators of
nutrient exposure, including nutrient concentrations in the water column, sediments, and plant
tissues. We are also testing various indicators of ecological response to nutrients, including
enzyme activity in the sediments, process rates, community composition, and food web structure,
by examining their response along gradients of nutrient loading (Fig. 4).
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